Mammalian 3-oxosteroid delta4-delta5-isomerase: a membrane-bound enzyme. I. Fluorescence study of the relationship between the enzymatic binding site, phospholipids, water and ions.
The microsomal membranes and the proteolipidic particles obtained by disruption of the microsomes by alkaline-earth ions at molar concentration have been compared by measuring the fluorescence properties of 1-anilino-naphthalene-3-sulfonate and naphthyl-1-phenylamine. The protein lipid arrangement of these two systems appears to be not essentially different. The study of fluorescence polarization of an hydrophobic probe (perylene) in function of Mg2+ concentration suggests a possible mechanism of disruption of the membrane by Mg2+ involving the strong structure-making effect of the ion. The comparison of the fluorescence polarization changes of perylene and equilenine (a competitive inhibitor of the isomerase) with the ionic concentration indicates that there is no direct relation between the bulk lipidic phase and the enzymatic binding site properties. Moreover, the emission of equilenine is completely quenched by I-, in contrast with the napththyl-1-phenylamine and perylene probes, which clearly demonstrates the accessibility of the catalytic site to water molecules and ions.